Implementation of p22 viral capsids as nanoplatforms.
Viral capsids are dynamic macromolecular machines which self-assemble and undergo concerted conformational changes during their life cycle. We have taken advantage of the inherent structural flexibility of viral capsids and generated two morphologically different types of viral nanoplatforms from the bacteriophage P22 capsids. Their interior surfaces were genetically manipulated for site-specific attachment of a biotin linker. The extent of internal modifications in each capsid form was characterized by high-resolution mass spectrometry and the analyses revealed that the reactivity of the genetically introduced residues located on the internal surface changes according to the structural transformation of the capsid. Internally modified capsids having 10 nm diameter pores at the 12 icosahedral vertices, so-called wiffle-balls (WB), exhibited the capability to entrap the large tetrameric protein complex streptavidin via the biotin linker anchored onto the interior surface of the WB.